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RESPONSE TO RESTRICTION/ELECTION REQUIREMENT 
In response to the office action dated 3/23/2004, Applicant herewith elects with 
traverse the invention of group I, claims 1 -34 drawn to an article, and elects species 
B (crystalline structured cavities containing magnetizable particles); claims 1 , 2 t 4-1 3, 
16-24, 31-34 are drawn to this species. 

Applicant is of the opinion that the article and the writing device of the instant 
application indeed have a common technical feature: the sheet material provides a means 
for writing information thereon and retrieving or changing the written information by 
activating the particles that are embedded in the sheet material; the activation requires a 
writing/retrieving (reading) device that is matched to the properties of the sheet material. 
Therefore, the sheet material and the writing/retrieving device are linked by a common 
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technical concept: the sheet material can be used only by employing the wrrting device and 
vice versa, The cited prior art does not show a sheet material on which information is 
writable, retrievable and changeable, and does not disclose a writing device that can write, 
retrieve, and change the information on the sheet material. 

In regard to the distinction being made between the microcapsules and the 
crystalline cavities (B and D; A and C), Applicant is of the opinion that such a differentiation 
is unwarranted because the claims do not contain the feature "crystalline structured cavity". 
It is only claimed that the coating comprises cavities and that the cavities can be ^ 
microcapsules - crystalline structured cavities are not claimed- 

Applicant therefore respectfully requests that the restriction requirement be 
withdrawn. 

Please find attached a copy of GB 1 ,080,1 07 cited on the PTO-1449 form submitted 
2/672003 and missing from the file. 

Should the Examiner have any further objections or suggestions, the undersigned 
would appreciate a phone call from the examiner to discuss appropriate amendments to 
place the application into condition for allowance. 

Authorization is herewith given to charge any fees or any shortages in any fees 
required during prosecution of this application and not paid by other means to Patent and 
Trademark Office deposit account 50-1 199. 
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Respectfully submitted on April 23. 2004 . 




Ms. Gudrun E. Huckett, Ph.D. 
Patent Agent, Registration No. 35,747 
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42289 Wuppertal 
GERMANY 



Telephone: +49-202-257-0371 
Facsimile: +49-202-257-0372 
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Date of -Application and filing Complete 
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No. 464*7165 



Application made in United States of America (No. 422359) on 
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Compiete Specification Published? August 23, 196?* 

© Crown Copyright I967> 
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2AX); A3 B (2A* ZD, 3B, 3d SA), 

Int. Ctx—G 83g5/l»// Glib. H03f» TOSk. 

COMPU^TE SPECIFICATION 

DRAWINGS ATTACHED 

A Method of Producing a Patten on a Surface 



We, International Bustnhss MA.Cturas 
CoKKiKiVncN, a Cofpomtioa organized arid 
existing under the laws of the State of New 
York in the United States of America, of 
5 Armonlc, New Yorfc 10504. United States of 
America (assignees of Leonard James Reed, 
and John R. Morrison), do hereby declare 
tha invention for which we pray that a 
patent may be granted to as. and the 

10 method by which it is to be performed, to 
be particularly described in and by the 
following statement : — 

This invention relates to a process for 
producing line patterns, particularly patterns 

j5 composed of very fine lines, such as are 
found In mtcro-miniamte circuitry. The 
previously employed techniques generally 
involve either etching or $Hk screening. 
These two methods have been extended to 

20 their limit;, as far us resolution and 
minimum line width are concerned* 

According to the invention we provide 
a method of producing a pattern on a 
surface comprising the steps of generating 

25 * magnetic fine replica of the pattern on a 
map ctisable support, before or after 
covering said support with, an electrically 
insulating layer, and developing said 
magnetic lino replica on said insulating 

30 layer by bringing the latter fcrto contact wxth 
une magnetic particles. 

A preferred erobodimcnt off the invention 
uses as a support a ferromagnetic element 
having substantial retentrvity. such as tfee 

35 coating of a magnetic tape of The type used 
in the data processing art for storing 
information, in a inrtace zone of the 
ferromagnetic element, far example in the 
magnetic oxide coating of a magnetic tape, 

40 a magnetic line replica of the desired 
pattern is formed, for example by means of 
a magnetic probe capable of generating at 
the surface of the ferromagnetic element a 
[Price** fid.] 



field of such small ness of cross section as is 
required for the particular pattern. While 45 
producing no visible effect upon the ferro- 
magnetic element, the field of the probe, 
where it intersects the ferromagnetic 
materia], magnetizes the material in the lino 
along which the probe is drawn, forming a 59 
magnetic Jin© replica of the pattern to be 
farmed* which replica is developed by im- 
mersion in a magnetic colloid. When the 
replica is sufficiently developed it is g e neral- 
ly plated, to improve its properties, for 55 
example, with a metal, to develop desired 
electrical oropertjes. The insulating layer, 
with its developed* and generally plated 
replica may then be removed from the 
ferromagnetic element and is ready tor use- 60 
The ferromagnetic element, with its original 
magnetic line replica, can then be used to 
make duplicate patterns, by repeating the 
process from the point of covering the 
ferromagnetic element with an insulating f*5 
layer. In some cases the insulating layer, 
with its replica, may bo left on the ferro* 
magnetic element. This variation of the 
process is used particularly when an 
inexpensive ferromagnetic element* such as 70 
magnetic oxide tape, is used and duplicate 
patterns are not to be made by preserving 
the originally generated magnetic line 
pattern m the ferromagnetic element. 

In order that the invention may be well 75 
understood, embodiments thereof: will be 
described m detail, with reference to the 
accompanying drawing in which : 

Figure 1 is a perspective diagrammatic 
view of a ferromagnetic clement illustrating SO 
the first step of the process ; 

Figure 2 is a diagrammatic side elevation 
of the ferromagnetic element showing a 
facsimile of the pattern at a later stage of 
the process; 85 

Fig. 3 is a plan view Of the ferromagnetic 
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element with pattern at the same stage as 
shown in Fig. 2 ; 

Fig. 4 iff a diagrammatic Vertical ae<Jtion. 
of an electromagnetic probe* such as can be 
5 ussd to generate a magnetic lino pattern m 
the surface layer of the ferromagnetic 
element : 

Fig. is a group of diagrams in side 
elevation and plan view showing successive 

10 stages in the process of manufacturing a 
magnetic memory,, in accordance with the 
invention* . 

Referring now to FigSL 1-3, ilmstrating 
one process according to the invention , a 

15 ferromagnetic element is shown, in this case 
composed of a piece of magnetic oxide tape 
Of the type used in data processing* com- 
prising a magnetic oaxce coating 12 on a 
plastic base 1CL The coating is character- 

20 feed by substantial retentivity, that is to 
say, when subjected to a magnetic field of 
sufficient strength it will -be permaneatly 
magnetized where the field, intersects it. As 
* indicated in this figure, the field may be 

25 generated by a magnetic probe 14 having 
the general design shown, on an enlarged 
scale, in Fig- 4. A central ferromagnetic 
Wire 16 is wrapped by a winding 18 having 
terminate by which a IXC. current can be 

30 passed through it* The core 16 is sheathed 
in ar*eleeiric&lly insulating layer 20, prefer- 
ably applied by ejectrolcss pjt aitn g. The 
sheath .20 is then reared with more Jerro- 
' magnetic material 2Z The end of the 

35 circular* probe is lapped off to an angle of 
80° ► to provide a sharp-pointed end which 
win generate a magnetic field, when the 
coil IS is energized, extending between the 
core 16 and shell 22, across thb gap formed 

-40 fcy the insulator 2a Because the sap is 
formed by the plated insulator. it can be 
made si r?»i>y than that of conventional 
recording beads (by limiting the plating 
time); that i*> tea than 50 Gaps 

45 apprCDdmateXy as small as 10 nave been 
made. The ferromagnetic layer fiz^^ei 
the insulator is also less than 5ft . When 
the end of the probe has been lapper as 
" shown in point 28 of the outer flerro- 

50 magnetic layer is in the low "* range m 
width, that as, less than 10 \ Since it is 
the flux gradient exterior to t he p rqb& that 
does Sie wntingi and the flint is eon- 
centxated by "the pointed configuration of 

55 the end of me probe, the effective writing 
cross section <& the flnx is lass than the 
physical geometry of the gap or proba and 
may write in line less than 5 " in widin* 
If the pattern to be produced is a micro- 
ti) miniature circuit, for example, the move- 
ment of fiie probe is preferably ao 
ccrmplished by mounting it on a head which 
can be programmed for travel along two 
cc^rdinate axes. Recorders of this type are 

65 well known and haw not been shown in 



the drawings- When the probe has com- 
pleted its movement over the surface of the 
feromagnotic element the magnetic uU*: 
mtosecSig the surface of the layer 12 wiU 
have left in the surface portion a pattern 70 
of very fine magnetized lines,, such as 30 
for ming a replica of the desired circuit. 

the layer 12 is now covered with an 
insulating layer 32 (Figure 2). Since, in the 
process being described, this layer wiJl later 75 
be removed from the magnetic tape* « is 
preferably an eatremely thin elastic layer, 
of the type commercially available under 
the Registered Trade Mark "Saran Wrap, 
which has the advantage that it adheres go 
tightly to the magnetic tape when laid npon 
it Alternatively, the magnetic coating of 
the tap© can be covered with a thin film ox 
vaseline and a strip of another commercial- 
ly known plastic sheet sold under the 85 
Registered TradVeMark - Mylar - laid upon 
It Other means for covering a ferro- 
magnetic materia] with an insulating coat- 
ing can bo used, so long as the coating wiB 
remain in a fixed position on the femv op 
magnetic member dmmg the further steps 
of the process to be described. 

The next step 33 to develop the magnetic 
lines of the pattern* by bringing «ie 
rcsulatins layer into contact with magnetic « 
particles. The preferred way of performing 
this step is to submerge the sandwich 
ferromagnetic element and insulating coat- 
ing in a magnetic colloid. A suitable 
colloid for this purpose is one described by 100 
Crait and Griffiths in British Journal of 
Applied Physics, Man.. 2S0 (1958), When 
a t£n visible line 34 of magnetic material 
deposited from the colloid has formed on 
ihe layer 12 the sandwich is removed from 105 
the colloid. The line 34 appears continuous, 
when viewed under the microscope* but 
generally it Sa desirable to improve na 
Sroperdes by plating another substance 
ontoit* as shown at 36, generally a mejnl. 110 
to improve both the physical and electrical 
properties of the lines forming the replica 
of the desired circuit pattern. 

The plating may be done by either an 
electroless or caectroplathig operation- For 113 
electroless or chemical deposition of copper, 
for example, a -typical plating solution 
would be : ^ 

RocfceHe salt 13-3 uz.,gal. 

copper sulfate 4 ox (gal 120 

caustic soda 5.3 oz./«at 

Formaldehyde (37%) 4 oz-/gaL 
condition ; at room temperature- 
Other metals* such as silver and poH. can 
be plated oo by chemical deposition m e 125 
simSar way. 

A stiB greater variety of deposns can he 
achieved by electroplatingl For example* 
a typical copper ctectrcdepcsition solution 
would be: * 30 
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copper sulfate 33.0 oz./gaL 

Snfruric acid 1.5 oz-/gaL 

thiourea -0001 ozJgaL 

wetting agent .027 02. /gal. 

3 Operating conditions: Temp. 60-120 °F. 
Current density — 20 ampere per so. fi. 
qjf urea. 

When the desired physical properties of 
Che pattern have been achieved the insulat- 

10 ing layer can be stripped off of the ferro- 
magnetic substrata and prepared for use by 
any desired additional step*. 

jf a duplicate repKca is to be made the 
process is repeated by covering the ferro- 

15 magnetic deznenc with another insulating 
layer and proceeding as above-described. 
Since the original magnetic line replica 
remains in the ferromagnetic element kcau 
be developed on the new insulating layer as 

30 before. The process can be repeated in- 
definitely- 

In the process just described it is evident 
that one may start by initially placing on 
the ferromagnetic element an insulating 
25 layer and then drawing a line with the 
magnetic probe to form a replica of a 
pattern. 

As another example of utilization of the 
process there will now bo described a 

30 method of roaJdog a memory plane of the 
type used in magnetic storage memories for 
data processing machines. One form of 
such a memory plane comprises a substrate 
on which are placed dun film dots of 

35 ferromagnetic materia! having special 
magnetic properties, tho dots being arranged 
jp a matrix consisting of rows and columns. 
Extending over each row of thin film dots 
is a conductor called a horizontal drive 

40 line ; over each column of dots extends a 
conductor called a vertical drive line. The 
two sets of drive lines are insulated from 
each other so that electric currents can be 
passed through individual pairs of one 

45 horizontal and one vertical drive line, 
selectively, for producing effect? by mag- 
netic induction in selected ones of the thin 
film dots. It is such «. thin film memory 
plane that will be produced by the process 

50 abont to be described, with reference to 
Figure $ A-L. In this figure there is a pair 
of views, namely, a side-elevational diagram 
and a^ plan view diagram, depicting the 
condition of the memory plane at various 

55 stages of the process. Starting with the stage 
depicted in views SA and 5B. a magnetic 
tape comprising a plastic base 50 coated 
with a magnetic OXide layer 52 has placed 
upon the oxide layer an array of rhm nun 

#> magnetic dots Si. Only four dots are 
shown, but these are sufficient to illustrate 
tho arrangement, of the dots in horizontal 
rows and vertical columns, the actual 
number of dots in each row and each 

65 column will depend upon the design of the 



memory plan to be produced. 

Next, parallel lines are 4t written." in the 
magnetic oxide coating by passing a 
magnetic probe 14 along the tape so as to 
moss diametrically over the spots con- 70 
stitutmg the different horizontal rows. The 
flux from the probe will induce magnetic 
lines 56 in the oxide coating, continuous 
from end to end of each. row. and a little 
beyond for termination. The extent to 75 
which tho dots themselves will aJso be 
magnetized along the lutes will depend upon 
the coercive force of the ferromagnetic 
material of which they are composed. 

Turning now to views C and t>, the next 10 
step is to place over the magnetic tape and 
thin film dots an insulating layer 58, forming 
a two-layer sandwich, This is conveniently 
done by evaporating silicon monoxide onto 
the entire surface, Instead of first writing 95 
the magnetic lines and then applying the 
insulating: layer, these steps can bo 
reversed In order, In either case, the next 
procedure is to develop tho magnetic lines , 
by bringing the surface of the layer 55 into 90 
contact with magnetic particles. Again, 
this is done most satisfactorily by submerg- 
ing the sandwich in a magnetic colloid. The 
developed line then appears on the Surface 
of the inscrtator, as shown at 60. 95 

The next step, shown in views E and F, 
is to plate tho developed lines 60, to 
produce the desired physical and electrical 
properties for tho drive lines. The plated 
layers on the magnetic lines 60 are shown ffly 
at 62. The horizontal drive lines an? now 
complete. Nest, tho ferromagnetic oxide 
coaling is demagnetized by applying an 
a-c field to it. so that there remain no 
magnetic lines. 105 

Now vertical drive lines 64 arc written 
onto the Jerromagnetic oxide coating, as 
shown in views O and H, by passing the 
magnetic probe 14 over the vertical rows 
of dots. Either before or after this is done 110 
the whole surface is again coated with an 
insulating layer, for example by evaporat- 
ing onto it silicon monoxide, as shown at 
66 in the view X Now the vertical magnetic 
lines arc developed as shown at 68 in views 115 
I and L by submerging the element in a 
magnetic colloid. 

Finally, the physical properties of the 
developed vertical drive hues are improved, 
as shown in views K and L. by plating onto 120 
them a coating 70. Tnen all magnetic lines 
of the memory plane are erased. 

The basic structure of the memory piano 
is now complete. Other electrical Hues, 
such as sense windings, can be produced on 125 
the j)ilane by following the same steps 
previously described. The whole piano can 
also be covered with any desired protective 
covering when its electrical structure has 
been completed. 130 
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The process o£ t*« ^^RJ^ c ^^ 

Scribed, or H» progressive 1:rand up oE ffi 
second method. 
- WHAT TO CLAIM JS — 
m 1 Amtitod of producing a. pattern ©n 
a Jnr£^»ra«Ss^^» step of generating 
tmlSc^Kpca of & pattern ona 

SHatter into contact vmh fine magnetic 
^A method a* cWmed in ckta L 

d^m 2 wherein said replica is oerclopfrt 
25 □« said nunlataig layer by banging „ the 
l^ter into contact with a ^^P 1 *^ 
4 a method as claimed in any pre- 

Seeteorfntlns the developed repBea. 
30 5. A method as <tf aimed m any 1 



ing claim, for producmB a ^* 
jSicaTof said pnttem. including (he 
fKrstepe of siSping sud "SE^F 
laser from said ferromagnetic ja«neat. 
<« ooV«±>g said fesroiaagnetic chanefflt Willi 
e^SSFd insulating layer, developing said 



masnetic line replica On said second 
SXtiog layer by bxhtgmg sari 

memod a? cfcdmcd in anyprtced- 
i^daim for producing a •M"*"*™ 
• data storage device, comprising the joeps 
of securing to a surface -of an ^f"^ 1 *» 
te^ufetantial retcntivity tWnffltol dots 
of a magnetisaWe film stnra^ matennU the 
tots arranged in a ntatrixof rows^ 
columns '. generating a first, set o£ coir 
nSnonsT parallel *»* magnetic lines O * » 

zone of said element one toe for 
eSch row of said dots, earfi toe 
Slot the dots of i» relate row. covering 
*e ^element and the dots thereon writ 
« Ssmaang layer. developing said Itaw 55 

said insulating layer Jby brmgmg sard 
insulating layer into contact with fine 
maBttetic particles. ^^JSC? 
jjnSCgeneratmg a second set of contmwm* 
Sralia fine magnetic lines m said seaaee «> 
£one rf said dement, one I«»e for e*3» 
column of said dots, each of said second 
STbms crossing all of Ae doB « iK 
rrfated column, covering said element with 
Corner tomatmg layer and developing^ fiS 
•ccW set of magnetic lines on said other 
Sating layer by bringing thejetter into 
contact with fine magnetic particles. 

N- A. KJlXGREN. - 
Chartered Patent Agent. 
Agent for the Applicants. 



ttnwtok-Opoa-drtMen? TOintcd tor- Bet 
« Oic Patent Office. 25 



Office by The TweeMab Jffc-'iS 
j^aadaa. WjC.1 from Whlea eeplei way 



PAGE 6/9 ' RCVD AT 4123/2004 7:55:01 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 ' DNIS:8729306 * CSID:+492022570372 ' DURATION (mm-ss):03-24 



23/04/2004 13:46 +492022570372 DRAUDT US PAT AGENT S. 07/09 




PAGE 719 1 RCVD AT 4/23/20M 7:55:01 AM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID^92022570372 ■ DURATION (mm-ss):03.24 



23/04/2094 13:46 +492022570372 



DRAUDT US PAT AGENT 



S. 08/09 



1,08CU07 COMPLETE SPECIFICATION 

2 SHEETS 77,^ ctawftre k o reproduction of 
the UritfirtT cn a rwfucerf taife. 
SHEETS I & 5 
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